
IMAGE FORMING DEVICE, IMAGE FORMING SYSTEM, IMAGE. FORMING 
METHOD, IMAGE FORMING CONTROL PROGRAM, AND COMPUTER READABLE 
RECORDING MEDIUM IN WHICH IMAGE FORMING CONTROL PROGRAM IS 
RECORDED 

[0001] This application is based on Japanese Patent 

Application No. 2003-406319, filed on December 4, 2003, the 
contents of which are hereby incorporated by reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0002] This invention relates to an image forming device, 
an image forming system, an image forming method, an image 
forming control program, and a computer readable recording 
medium in which the image forming control program is recorded 
for forming an image formed from image data transferred from 
a portable image data storage device via an external interface 
connectable with said image data storage device. 

2. Description of the Related Art 

[0003] In printing image data obtained by means of a digital 
camera, it is possible to transfer image data from a PC 
(personal computer) to a printer for printing after taking 
the image data from the digital camera into the PC. However, 
this method cannot be used by a user who doesn't own a PC 
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and the operation is complicated. As a means of solving this 
problem, a technology has been disclosed to connect a digital 
camera directly to a printer without going through a PC 
(Unexamined Publication No. JP-A-2003-27 6283 ) . 
[0004] Unexamined Publication No. JP-A-2003-276283 also 
discloses, as the methods of connecting the digital camera 
to the printer, a method of using a cable and a method of 
using a wireless communication interface. 

[0005] However, although a plurality of methods is 

presented for directly connecting an image data storage device 
such as a digital camera to a printer, a user can only recognize 
that there is a plurality of external interfaces. In other 
words, no information is provided for the user to select an 
appropriate one from a plurality of external interfaces, thus 
causing a problem that the user cannot select and use an 
appropriate one form the available external interfaces 

c 

according to time and circumstances. 

[0006] On the other hand, several technologies are 

disclosed for calculating the printer's printing completion 
time in advance (Unexamined Publications No. JP-A-11-134119, 
No. JP-A-09-309232, andNo. JP-A-06-075718 ) . However, these 
technologies are not the technologies for connecting a digital 
camera directly to a printer for printing process, and have 
no considerations for the difference in the transfer speed 



— 2 - 



of image data depending on the type of the external interface. 
Therefore, the technologies disclosed by Unexamined 
Publications No. JP-A-11-134119, No. JP-A-09-309232 , and No. 
JP-A-06-075718 do not provide sufficient information for the 
user to select an appropriate one from a plurality of external 
interfaces connectable with the digital camera. ; 

SUMMARY OF THE INVENTION 
[0007] It is an object of the present invention to provide 
an image forming device, an image forming system, an image 
forming method, an image forming control program, and a 
computer readable recording medium in which the image forming 
control program is recorded, all of which are improved to 
solve the abovementioned problems. 

[0008] It is a more specific object of the invention to 
provide an image forming device, an image forming system, 
an image forming method, an image forming control program, 
and a computer readable recording medium in which the image 
forming control program is recorded for providing in advance 
information of time required for transferring image data from 
a portable image data storage device to an image forming device 
via an external interface connectable with said image data 
storage device. 

[0009] According to an aspect of the invention, there is 
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provided an image forming device for forming an image from 
image data transferred from a portable image data storage 
device via an external interface that can be connected to 
said image data storage device, comprising: a data size 
acquiring unit that acquires data size of image data, for 
which an image is formed, from said image data storage device; 
and a calculating unit for calculating transfer completion 
time required for transferring said image data, for which 
an image is formed, based on said data size of the image data 
acquired by said data size acquiring unit and a speed of 
transferring data via said external interface. 
[0010] According to the present invention, it is possible 
to provide in advance information of time required for 
transferring image data from the image data storage device 
to the image forming device via the external interface . Thus , 
it is possible for the user to know the completion of the 
transfer of the output image data via the external interface 
and to disconnect the connection via said external interface 
before the image forming output is completed. Therefore, the 
image data storage device can be used for other purposes, sooner 
to provide an environment for more effective usage of the 
image data storage device . Moreover, it is possible to obtain 
the transfer completion time that corresponds to each of a 
plurality of external interfaces as information so that the 
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user can select an appropriate external interface each time. 
[0011] According to another aspect of the invention/ there 
is provided an image forming system, comprising: a digital 
camera; and an image forming device for forming an image from 
image data transferred from said digital camera via an external 
interface that can be connected to said digital camera; said 
digital camera including: a transmitting unit for 
transmitting data size of image data, for which an image is 
formed, to said image forming device; said image forming device 
including: a receiving unit for receiving the data size of 
the image data, for which an image is formed, from said digital 
camera; and a calculation unit for calculating transfer 
completion time required for transferring said image data, 
for which an image is formed, based on said data size of the 
image data received by said receiving unit and a speed of 
transferring data via said external interface. 
[0012] According to still another aspect of the invention, 
there is provided an image forming method for forming an image 
from image data transferred from a portable image data storage 
device via an external interface that can be connected to 
said image data storage device, comprising the steps of: 1) 
acquiring data size of image data, for which an image is formed, 
from said image data storage device; and 2) calculating 
transfer completion time required for transferring said image 
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data, for which an image is formed, based on said data size 
of the image data acquired in step 1 ) and a speed of transferring 
data via said external interface. 

[0013] According to a further aspect of the invention, there 
is provided an image forming control program for controlling 
an image forming device for forming an image from image data 
transferred from a portable image data storage device via 
an external interface that can be connected to said image 
data storage device, said program causing the image forming 
device to execute a process comprising the steps of: 1) 
acquiring data size of image data, for which an image is formed, 
from said image data storage device; and 2) calculating 
transfer completion time required for transferring said image 
data, for which an image is formed, based on said data size 
of the image data acquired in step 1 ) and a speed of transferring 
data via said external interface. 

[0014] The objects, characteristics and properties of this 
invention other than those set forth above will become apparent 
from the description given herein below with reference to 
preferred embodiments illustrated in the accompanying 
drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0015] Fig. 1 is a block diagram showing the constitution 
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of a printing system. 

[0016] Fig. 2A, Fig. 2B, and Fig. 2C are schematic drawings 
for describing the methods of transferring image data to a 
printer. 

[0017] Fig. 3 is a block diagram showing the constitution 
of a digital camera. 

[0018] Fig. 4 is a block diagram showing the constitution 
of a printer. 

[0019] Fig. 5 is a flowchart showing the contents of a 
process on the digital camera. 

[0020] Fig. 6 is a flowchart showing the contents of an 
output setup information transfer process. 

[0021] Fig. 7 is a flowchart showing the contents of an 
image information transfer process. 

[0022] Fig. 8 is a flowchart showing the contents of a 
reception process of a request for starting output image data 
transfer. 

[0023] -. Fig. 9 is a flowchart showing the contents of a 
process on the printer. 

[0024] Fig. 10 is a flowchart showing the contents of a 
calculation process of completion time. 

[0025] Fig. 11 is a flowchart showing the contents of a 
transmission process of a request for starting output image 
data transfer. 
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[0026] Fig. 12 is a flowchart showing the contents of a 
printing process. 

[0027] Fig. 13 is a diagram showing the theoretical values 
of the data transfer speeds of major external interfaces. 
[0028] Fig. 14 is a view of an example operating panel unit . 
[0029] Fig. 15 is a view of an example display on the display 
part of an operating panel unit. 

[0030] Fig. 16 is a flowchart showing the contents of a 
process on the printer. 

[0031] Fig. 17 is a flowchart showing the contents of an 
output setup information acquisition process. 
[0032] Fig. 18 is a flowchart showing the contents of an 
image information acquisition process. 

[0033] Fig. 19 is a flowchart showing the contents of a 
calculation process of completion time. 

[0034] Fig. 20 is a flowchart showing the contents of a 
printing process. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[0035] The embodiments of this invention will be described 
below with reference to the accompanying drawings. 
[0036] Fig. 1 is a diagram showing the constitution of a 
printing system. The printing system shown in Fig. 1 has a 
digital camera 100 as a portable image data storage device 
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and a printer 200 as an image forming device. 
[0037] The printer 200 can print image data transferred 
from the digital camera 100 via an external interface 
connectable with the digital camera 100. The digital camera 
100 and the printer 200 can be directly connected without 
going through a PC. Therefore, the image data stored in the 
digital camera 100 is transferred to the printer 200 without 
being converted into print data described in a PDL (page 
description language) such as PS (PostScript®) by a printer 
driver. 

[0038] Fig. 2A, Fig. 2B, and Fig. 2C are schematic drawings 
for describing the methods of transferring image data to the 
printer 200. As shown in Fig. 2A, the digital camera 100 and 
the printer 200 can be connected via a cable 300 for direct 
wired communications based on standards such as USB or IEEE1394 . 
Also, as shown in Fig. 2B, the digital camera 100 and the 
printer 200 can be connected for direct wireless 
communications based on standards such as IrDA, Bluetooth®, 
or wireless LAN. They can also communicate based on a 
proprietary standard of the specific digital camera and 
printer. Also, as shown in Fig. 2C, image data acquired by 
the digital camera 100 can be transferred to the printer 200 
via a memory card 4 00 as a portable image data storage device. 
[0039] Fig. 3 is a block diagram showing the constitution 
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of the digital camera 100. As shown in Fig. 3, the digital 
camera 100 includes a CPU 101, a ROM 102, a RAM 103, a picture 
taking device 104, an operating unit 105, a display unit 106, 
and a wired communication interface 107, a wireless 
communication interface 108, and a memory card slot 109, all 
of which are interconnected by a bus 110 for exchanging signals . 
[0040] The CPU 101 controls various parts indicated above 
and executes various arithmetic processes according to a 
program. The ROM 102 stores control programs including BIOS 
and data. The ROM 102 stores character font data. The RAM 
103 stores programs and data temporarily as a working area. 
[0041] The picture taking device 104 acquires image data 
by taking a picture of an object. The Operating unit 105 is 
used for entering various instructions and the display unit 
106 is used for displaying various types of information. 
[0042] The wired communication interface 107 is an 

interface for wire communication with the printer 200 and 
is an interface based on a wired communication standard such 
as USB. The wireless communication interface 108 is an 
interface for wireless communication with the printer 200 
and is an interface based on a wireless communication standard 
such as IrD. The memory card slot 109 is a connecting unit 
for connection with a memory card 400 capable of storing image 
data. 
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[0043] Fig. 4 is a block diagram showing the constitution 
of the printer 200. As shown in Fig. 4, the printer 200 includes 
a CPU 201, a ROM 202, a RAM 203, a hard disk 204, an operating 
panel unit 205, a printing unit 206, and a wired communication 
interface 207, a wireless communication interface 208, and 
a memory card slot 209, all of which are interconnected by 
a bus 210 for exchanging signals . As for the components of 
identical functions as those of the digital camera 100, 
duplicating descriptions are omitted. 

[0044] The hard disk 204 stores various programs and data. 
The operating panel unit 205 is used for displaying various 
types of information and entering various instructions . The 
printing unit 206 prints various data on a recording element 
such as paper using a known image forming process such as 
an electronic photography type process. 

[0045] The wired communication interface 207, the wireless 
communication interface 208, and the memory card slot 209 
function as external interface of the printer 200 of the present 
invention. The wired communication interface 207, the 
wireless communication interface 208, and the memory card 
slot 209 correspond with the wired communication interface 
107, the wireless communication interface 108 , and the memory 
card slot 109 of the digital camera 100 respectively. The 
memory card 400 can be inserted to and connected with the 
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memory card slot 209 via an adaptor. 

[0046] Thedigital camera 100 and the printer 200 can include 
constitutional elements other than those described above, 
or may not include a portion of the abovementioned elements. 
[0047] The operation of the printing system in this 

embodiment will be described in the following. 
[0048] First, with reference to Fig. 5 through Fig. 15, 
the operation will be described for a case when either the 
wired communication interface 207 or the wireless 
communication interface 208 of the printer 200 is used as 
the external interface for communicating with the digital 
camera 100. The operation of a case when the memory card slot 
209 of the printer 200 is used as the external interface will 
be described later using a different drawing for the sake 
of convenience of the description. 

[0049] Fig. 5 through Fig. 8 are flowcharts showing the 
contents of a process on the digital camera 100 . The algorithm 
indicated by the flowcharts of Fig. 5 through Fig. 8 is stored 
as a control program in the ROM 102 of the digital, camera 
100, read out by the RAM 103, and is executed by the CPU 101 
when the operation starts. 

[0050] First, the digital camera 100 executes the 

confirmation of the processing mode, and makes a judgment 
on whether an image transfer mode for transferring image data 
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different from the conventional picture taking mode is set 
up or not (S101) . The case when image transfer mode is set 
up includes a case when the image transfer mode is set up 
based on the user's operation, and a case when the digital 
camera' s power is turned on while it is in the image transfer 
mode. If the image transfer mode is not set up (S101: No), 
the process indicated in Fig. 5 is terminated. 
[0051] If the image transfer mode is set up (S101: Yes), 
the digital camera 100 recognizes the currently valid external 
interface (S102) . The valid external interface here means 
an external interface currently used for connecting with the 
printer 200. 

[0052] Next, the digital camera 100 makes a j udgment whether 
a session with the printer 200 via the recognized external 
interface is opened or not (S103) . For example, if the opening 
of a session with the printer 200 cannot be confirmed even 
after a certain period of time (S103: No) , the digital camera 
100 executes error processes such as displaying a specified 
error message on the display unit 106 (Sill) , and the program 
returns to step S101. 

[0053] If the opening of a session with the printer 200 
is confirmed (S103: Yes) , the transfer process of output setup 
information is executed (S104) . 

[0054] Fig. 6 is a flowchart showing the contents of the 
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output setup information transfer process in step S104. In 
the transfer process of the output setup information, the 
digital camera 100 first receives the default output setup 
information from the printer 200 (S201) , and displays the 
particular output setup information on the display unit 106 

(5202) . 

[0055] At this point, the user can modify an arbitrary item 
of the output setup information as needed by means of the 
operating unit 105. The output setup information is 
information set up concerning the printing output condition 
including the number of printing, paper size, instruction 
for double sided printing, instruction for N-in-1 printing 
(function of laying out an N page portion of data into a single 
page output dada) , and the resolution of printed images. Some 
printers may not be able to perform double sided printing. 
Therefore, the items that can be set up as the output setup 
information can be modified. 

[0056] The digital camera 100 acquires output setup 

information updated as needed based on the user's operation 

(5203) . The output setup information updated as needed is 
transmitted to the printer 200 (S204). 

[0057] The program then returns to the flowchart of Fig. 
5, and the process of transferring the image information is 
executed (S105) . 
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[0058] Fig. 7 is a flowchart showing the contents of the 
image information transfer process in step S105 . In the image 
information transfer process, the digital camera 100 displays 
on the display unit 106 a notice for prompting the user to 
select the image data to be printed ("output image data") 
among the stored image data. (S301) . For example, items such 
as the output of all the image data and only the selected 
image data are displayed on the display unit 106. When the 
item of all the image data output is selected, all the image 
data stored in the memory (including the memory card 4 00) 
of the digital camera 100 will be selected automatically as 
the output image data. When the item of only the selected 
image data is selected, the items such as the index of all 
the image data stored will be displayed on the display unit 
106. The user can select here arbitrary image data as output 
image data. It is possible to select a plurality of image 
data . 

[0059] Next, image information, which is the information 
of the output image data, is acquired (S302) . The image 
information can include the total number of output image data, 
the format of the output image data, the file name of each 
output image data, the data size (capacity) of each output 
image data, the resolution of each output image data, etc. 
The digital camera 100 transmits the acquired image 



- 15 - 



information to the printer 200 (S303) . 

[0060] The program then returns to the flowchart of Fig. 
5, and the process of receiving the request for starting the 
output image data transfer is executed (S106) . 
[0061] Fig. 8 is a flowchart showing the contents of the 
process of receiving the request for starting the output image 
data transfer in step S106. There are cases where the user 
changes the external interface used in connection with printer 
200, while the printer 200 is calculating the transfer 
completion time concerning the transfer of the output image 
data and the output completion time concerning the printing 
output as described later. Therefore, the digital camera 100 
keeps repeating the confirmation of the receiving of the 
request for starting the output image data transfer and the 
confirmation of the valid external interface until the digital 
camera 100 receives the request for starting the output image 
data transfer from the printer 200. 

[0062] In other words, in the process of receiving the 
request for starting the output image data transfer, the 
digital camera 100 makes a judgment on whether the digital 
camera 100 has received the request for starting the output 
image transfer from the printer 200 or not (S401). 
[0063] If it is judged that the request for starting the 
output image data transfer has not been received (S401: No) , 
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the currently valid external interface will be recognized 
(S402) . 

[0064] Next, a judgment is made whether the external 

interface is changed or not based on the result of recognition 
in step S402 (S403) . If the external interface has not been 
changed (S403: No), the program returns to step S401. 
[0065] If the external interface has been changed (S403: 
Yes) , the digital camera 100 makes a judgment whether a session 
with the printer 200 is opened via the changed external 
interface or not (S404). For example, if the opening of a 
session with the printer 200 is not confirmed (S404: No), 
the program advances to step Sill of the flowchart of Fig. 
5 . If the opening of a session with the printer 200 is confirmed 
(S404: Yes), the program returns to step S401. 
[0066] On the other hand, if it is judged that the request 
for starting the output image data transfer is received in 
step S401 (S401: Yes), the program returns to the flowchart 
of Fig. 5. 

[0067] Returning to the flowchart of Fig. 5, a judgment 
is made as to whether a session with the printer 200 is opened 
or not (S107) . This is to confirm from time to time whether 
a session is opened while the output image data is being 
transferred as described later . When a session is closed before 
the output image data transfer is completed (S107: No), the 
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program advances to step Sill. In this case, the acquired 
output setup information and image information are discarded 
and the program returns to step S101. 

[0068] When it is judged that a session with the printer 
200 is opened (S107: Yes), the digital camera 100 transfers 
the output image data sequentially to the printer 200 based 
on the acquired image information (S108) . 

[0069] If the transfer of output image data is not completed 
(S109: No) , the program returns to the stepS107 and the process 

of the steps S107 and S108 will be repeated. 

[0070] If the transfer of the output image data is completed 

(S109: Yes), a judgment is made as to whether the transfer 

process of the image data should be continued or not (S110) . 

At this point, items for selecting whether the image data 

transfer process to be continued or not are displayed on the 

display unit 106. 

[0071] If an item for continuing the image data transfer 
process is selected (S110: Yes) , the program returns to step 
S101; if an item for not continuing the image data transfer 
processes selected (S110: No), the process shown in Fig. 
5 is terminated. 

[0072] Fig. 9 through Fig. 12 are flowcharts showing the 
contents of the process on the printer 200. The algorithm 
indicated by the flowcharts of Fig. 9 through Fig. 12 is stored 
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as a control program in a storage unit of the printer 200 
such as the hard disk 204, read out by the RAM 203, and is 
executed by the CPU 201 when the operation starts. 
[0073] First, the printer 200 confirms the processing mode 
andmakes a judgment as to whether a direct print mode different 
from a normal print mode is set up or not (S501) . The direct 
print mode is a mode that performs a printing process upon 
receiving image data without it being converted into print 
data by the printer driver. The case when the direct print 
mode is set up includes a case when the direct print mode 
is set up based on the user' s operation, and a case when the 
printer's power is turned on while it is in the direct print 
mode. If the direct print mode is not set up (S501: No) , the 
process of Fig. 9 is terminated. 

[0074] If the direct print mode is set up (S501: Yes) , the 
currently valid external interface is recognized (S502) . The 
valid external interface here means an external interface 
currently used for connecting with the digital camera 100. 
[0075] Next, the printer 200 makes a judgment whether a 
session with the digital camera 100 via the recognized external 
interface is opened or not (S503) . For example, if the opening 
of a session with the digital camera 100 cannot be confirmed 
even after a certain period of time (S503: No), the printer 
200 executes error processes such as displaying a specified 



error message on the operating panel unit 205 (S508), and 
the program returns to step S501. 

[0076] If the opening of a session with the printer 200 
is confirmed (S503: Yes) , the calculation process of the 
completion time is executed (S504). 

[0077] Fig. 10 is a flowchart showing the contents of the 
calculation process of the completion time in step S504. In 
the calculation process of the completion time, the printer 
200 transmits the default output setup information to the 
digital camera 100 (S601) . After the transmission of the 
default output setup information, the printer 200 waits for 
updated output setup information to be delivered from the 
digital camera 100 as needed. The contents of the output setup 
information are as mentioned before. 

[0078] The printer 200 receives updated output setup 

information from the digital camera 100 (S602) , and stores 
the received output setup information separate from the 
default output setup information in a storage unit such as 
the RAM 203. After receiving the updated output setup 
information, the printer 200 waits for the image information 
of the output image data to be delivered from the digital 
camera 100. The contents of the image information are as 
mentioned before. 

[0079] The printer 200 receives the image information from 
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the digital camera 100 (S603) and stores the received image 
information in the storage unit such as the RAM 203. 
[0080] Next, the printer 200 acquires the preparation time 
for the fixing unit (not shown) in printing unit 206. The 
fixing unit is used to fix the toner on paper by applying 
heat and pressure on the paper . More specifically, the printer 
200 measures the current temperature of the fixing. unit and 
calculates the time necessary to raise the temperature of 
the fixing unit to the printable condition. The printer 200 
also acquires the capacity of the memory such as the RAM 203 
that can store the output image data (S605) . If the hard disk 
is built in, the usable capacity of the hard disk is also 
acquired. 

[0081] Using various types of information thus acquired, 
the printer 200 calculates the transfer completion time needed 
for transferring the output image data and the output 
completion time needed for printing output (S606 and S607) . 
The transfer completion time and the output completion time 
here are calculated in response to all the external interfaces 
usable on the printer respectively. The calculated transfer 
completion time and output completion time are displayed on 
the operating panel unit 205 (S608) . However, the calculated 
transfer completion time, and output completion time can be 
transmitted to the digital camera 100 and displayed on the 
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display unit 106 of the digital camera 100. 
[0082] In the calculation of the transfer completion time 
and the output completion time, the theoretical speed of 
transferring data via an external interface is used as the 
speed of transferring data via the particular external 
interface. Fig. 13 shows the theoretical values of the data 
transfer speeds of major external interfaces. However, it 
is also possible to store the actual data transfer speed used 
in the past printing output in a storage unit, and use this 
stored data transfer speed as the data transfer speed via 
the external interface. 

[0083] The transfer completion time Tl can be calculated 
by the following formulas: 
Tl = Tr + Tir 

where 

Tr: time required for receiving the entire output image data; 
Tir: the sum of the interruption times during the reception 
of the entire output image data; and 

Tr and Tir can be obtained from the following formulas: 
[0084] Tr = (sum of data size of output image data) / (data 
transfer speed via an external interface to be used) . 
[0085] Tir = sum of (data reception interruption time that 
occurs in correspondence with memory capacity usable of data 
storage, data transfer speed via external interface to be 
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used, output image data format, and output setup information 
and the time required for rasterizing the unit size data) . 
For example, data reception interruption can occur when the 
rasterizing process does not catch up with the data reception . 
[0086] The output completion time T2 can be calculated by 
the following formulas: 
T2 = Ts + To + Tio 

where 

Ts: time from the start of the output image data reception 
until it becomes possible to start the printing process; 
To: time required for printing the entire output image data; 
Tio: the sum of the interruption times during the printing 
of the entire output image data; and 

Ts, To and Tio can be obtained from the following formulas: 
[0087] Ts = (necessary data reception quantity before start 
of printing process is enabled based on image format, etc.) 
/ (data transfer speed via external interface to be used) 
+ (preparation time of fixing unit) . The data required to 
be accumulated for enabling the start of printing process 
is a specific proportion of the output image data of a single 
sheet of paper. 

[0088] To = sum of ( (data size of each output image data) 
* (time required for rasterizing unit size of data based on 
the output setup information and the format of the output 
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image data) ) + (time from the end of rasterization until the 
last printed sheet of paper is discharged) . 
[0089] Tio = sum of (data process interruption time that 
occurs in correspondence with memory capacity usable of data 
storage, data transfer speed via external interface to be 
used, output image data format, and output setup information 
and the time required for rasterizing the unit size data) . 
For example, interruptions of rasterization process can occur 
when a plurality of copying outputs is performed by rasterizing 
once where there is a plurality of copies of printing is 
required. 

[0090] The program then returns to the flowchart of Fig. 
9, and the process of transmitting the request for starting 
output image data transfer is execute (S505) .. 
[0091] Fig. 11 is a flowchart showing the contents of a 
transmission process of a request for starting output image 
data transfer in step S505. Fig. 14 is a view of an example 
operating panel unit. Fig. 15 is a view of an example display 
on the display part of the operating panel unit. The 
transmission process of the request for starting output image 
data transfer will be described below with reference to Fig. 
11, Fig. 14 and Fig. 15. 

[0092] The operating panel unit 205 includes a display part 
221 for displaying various information, a ring-shaped display 
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switching unit 222 for switching display screens, and a select 
button 223 for receiving a user's selection. As the user 
presses the top, bottom, right, or left side, the display 
screen is switched as shown in Fig . 15 depending on the location 
where the display switching unit 222 is pressed. 
[0093] The printer 200 first makes a judgment on whether 
a request for starting output image data transfer is 
transmitted to the digital camera 100 based on the user' s 
operation or not (S701) . More specifically, the type of the 
external interface currently being used, and the transfer 
completion time and the output completion time of the output 
image data when the particular external interface is used 
are displayed on the display unit 221 as shown in Fig. 15 
by the user's operation of the display switching unit 222. 
When the user presses the select button 223 when a query "Do 
you want to start printing?" is displayed on the display unit 
221, the request for starting the output image data transfer 
will be transmitted to the digital camera 100. 
[0094] At this point, the user can make a selection of either 
to transfer the output image data via the valid external 
interface being used or to transfer the output image data 
via another external interface. 

[0095] If it is judged that the request for starting the 
output image data transfer is not transmitted (S701: No), 



a judgment will be made as to whether an instruction for 
changing the external interface or not (S702) . More 
specifically, another external interface, the transfer 
completion time and the output completion time of the output 
image data when the particular external interface is used 
are displayed on the display unit 221 as shown in Fig. 15 
by the user's operation of the display switching unit 222. 
When the user presses select the button 223 when a query "Do 
you want to change the connection?" is displayed on the display 
unit 221, it is judged that an instruction for changing the 
external interface is made. If no instruction to change the 
external interface is made (S702: No), the program returns 
to step S701. 

[0096] If an instruction to change the external interface 
is made (S7 02 : Yes) , the present session will be closed (S7 03) , 
and it will be indicated that the connection change is possible 

(S704) . More specifically, a prompt of "Please change the 
connection" will be displayed on the display unit 221 as shown 
in Fig. 15. 

[0097] Next, the printer 200 waits until the external 
interface is actually changed (S705) . When the external 
interface is changed (S705: Yes), the changed external 
interface is recognized (S706) . 

[0098] The printer 200 then makes a judgment on whether 
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a session with the digital camera 100 via the changed external 
interface is opened or not (S707) . For example, if the opening 
of a session with printer 100 is not confirmed (S707: No), 
the program advances to step S508 of the flowchart of Fig. 
9. If the opening of a session with printer 100 is confirmed 
(S707: Yes), the program returns to step S701. 
[0099] On the other hand, if it is judged that the request 
for starting the output image data transfer is transmitted 
in step S701 (S701: Yes), the program returns to the flowchart 
of Fig. 9. 

[0100] The program then returns to the flowchart of Fig. 
9, and the printing process is executed (S506) . 
[0101] Fig. 12 is a flowchart showing the contents of the 
printing process in step S506. 

[0102] In the printing process, the printer 200 first starts 
receiving the output image data from the digital camera 100 

(S801) . At this time, the printer 200 receives the output 
image data transmitted by the digital camera 100 sequentially 
and stores the output image data into the memory. If the hard 
disk is built in, the output image data that overflows from 
the storage memory will be stored in the hard disk. 

[0103] In step S802, a. judgment is made as to whether the 
reception of the entire output image data is completed or 
not (S802) . 
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[0104] When the reception of the entire output image data 
is completed (S802: Yes), the current session with the digital 
camera 100 is closed (S807) , and a notification is made that 
the connection between the digital camera 100 and the printer 
200 can be cancelled (S808) . For example, a notification 
"Connection can be cancelled" will be displayed on the display 
unit 221. 

[0105] If it is determined that the reception of the entire 
output image data is not completed in step S802 (S802: No), 
the output image data is read. out sequentially from the memory 
for storage, and the read out output image data are printed 
sequentially on paper (S803) . 

[0106] The printer 200 corrects the transfer completion 
time and the output completion time referring. to the time 
it took to receive and print a portion of the entire output 
image data (S804) . The corrected transfer completion time 
and output completion time are displayed on the display unit 
221 as the remaining time as shown in Fig. 15 (S805) . 
[0107] In step S806, a. judgment is made as to whether the 
printing output of the entire output image data is completed 
or not. If the printing output is not completed (S806: No) , 
the program returns to step S801. If the printing output is 
completed (S806: Yes), the program returns to the flowchart 
of Fig. 9. 
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[0108] As the program returns to the flowchart of Fig. 9, 
a judgment is made as to whether the printing process of the 
image data should be continued or not (S507) . At this point, 
items for selecting whether the image data printing process 
to be continued or not are displayed on the display unit 221. 
[0109] If an item for continuing the image data printing 
process is selected (S507: Yes) , the program returns to step 
S501; if an item for not continuing the image data printing 
process is selected (S507: No) , the process shown in Fig. 
9 is terminated. 

[0110] Next, with reference to Fig. 16 through Fig. 20, 
the operation of using memory card slot 209 as the external 
interface for connecting with the digital camera 100 is 
described below. 

[0111] Fig. 16 through Fig. 20 are flowcharts showing the 
contents of a process on the printer 200. The algorithm 
indicated by the flowcharts of Fig. 16 through Fig. 20 is 
stored as a control program in a storage unit of the printer 
200 such as the hard disk 204 of the printer 200, read out 
by the RAM 203, and is executed by the CPU 201 when the operation 
starts. The steps identical to those of the process shown 
in Fig. 5 through Fig. 12 are described in a simplified manner 
by partially omitting the contents. 

[0112] First, the printer 200 confirms the processing mode 
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and makes a judgment as to whether a direct print mode different 
from a normal print mode is set up or not (S1101) . If the 
direct print mode is not set up (S1101: No), the process of 
Fig. 16 is terminated. 

If the direct print mode is set up (S1101: Yes), the 
currently valid external interface is recognized (S1102) . 
At this point, the memory card 400 is recognized as a valid 
external interface . 

[0113] Next, the printer 200 makes a judgment as to whether 
a session with the memory card reading unit is opened (S1103) . 
For example, if a session opening is not confirmed after a 
certain period of time (S1103: No) , the printer 200 performs 
error processes (S1109) , and the program returns to step S1101 . 
[0114] If the opening of a session is confirmed (S1103: 
Yes) , the process of acquiring the output setup information 
is executed (S104). 

[0115] Fig. 17 is a flowchart showing the contents of the 
output setup information acquisition process in step S1104. 
In the acquisition process of the output setup information, 
the printer 200 displays the default output setup information 
on the operating panel unit 205 (S1202) . 

[0116] Next, the printer 200 acquires the output setup 
information updated as needed based on the user's operation 
(S1203) . 
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[0117] The program then returns to the flowchart of Fig. 
16, and the process of acquiring the image data is executed 
(S1105) . 

[0118] Fig. 18 is a flowchart showing the contents of the 
image information acquisition process in step S1105. In the 
image information acquisition process, the printer 200 
displays on the operating panel unit 205 a notice for prompting 
the user to select the image data to be printed (output image 
data) among the image data stored on the memory card 4 00 (S1301) . 
For example, items such as the output of all the image data 
and only the selected image data are displayed on the operating 
panel unit 205. When the item for printing all the image data 
is selected, all the image data stored in the memory card 
4 00 are selected automatically as the output image data . When 
the item for printing only the selected image data is selected, 
the items such as the index for all the image data stored 
in the memory card 4 00 are read out from the memory card 4 00 
and displayed on the operating panel unit 205. The user can 
select here arbitrary image data as output image data. It 
is possible to select a plurality of image data. Next, image 
information, which is the information of the output image 
data, is readout from the memory card 400 and acquired (S1302) . 
[0119] The program then returns to the flowchart of Fig. 
16, and the process of calculating the completion time is 
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executed (S1106) . 

[0120] Fig. 19 is a flowchart showing the contents of the 
calculation process for the completion time in step S1106. 
In the process of calculating. the completion time, the printer 
200 acquires the preparation time for the fixing unit (not 
shown) in printing unit 206. (S1401) . The printer 200 also 
acquires the capacity of the memory such as the RAM 203 that 
can store the output image data (S1402) . If the hard disk 
is built in, the usable capacity of the hard disk is also 
acquired. 

[0121] Using various types of information thus acquired, 
the printer 200 calculates the transfer completion time needed 
for transferring the output image data and the output 
completion time needed for printing output image, data (S1403 
and S1404) . The calculated transfer completion time and 
output completion time are displayed on the operating panel 
unit 205 (S1405) . 

[0122] In the calculation of the transfer completion time 
and the output completion time, the speed of reading data 
from the memory card 400 is used as the speed of transferring 
data via the external interface. It is also possible here 
to constitute in such a way that the transfer completion time 
and the output completion time are calculated for all the 
external interface that are usable for the particular printer 
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respectively, so that the user can select an external interface 
that is different from the currently valid external interface . 
[0123] The program then returns to the flowchart of Fig. 
16, and the printing process is executed (S1107) . 
[0124] Fig. 20 is a flowchart showing the contents of the 
printing process in step S1107. 

[0125] In the printing process, the printer 200 first starts 
reading the output image data from the memory card 400 (S1501) . 
At this point, the printer 200 reads the output image data 
from the memory card 400 sequentially and stores the output 
image data in the memory. If the hard disk is built in, the 
output image data that overflows from the storage memory will 
be stored in the hard disk. 

[0126] In step S1502, a judgment is made as to. whether the 
reading of the entire output image data is completed or not 
(S1502). 

[0127] When the reading of the entire output image data 
is completed (S1502: Yes)., the session with the memory card 
reading unit is closed (S1507), and a notification is made 
that the connection between the memory card 400 and the card 
slot 209 can be cancelled (S1508) . 

[0128] If it is judged that the reading of the entire output 
image data is not completed in step S1502 (S1502: No) , the 
output image data is read out sequentially from the memory 
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for storage, and the read out output image data are printed 
sequentially on paper (S1503) . 

[0129] The printer 200 corrects the transfer completion 
time and the output completion time referring to the time 
it took to receive and print a portion of the entire output 
image data (S1504) . The corrected transfer completion time 
and the output completion time are displayed on the operating 
panel unit 205 as the remaining time (S1505) . 
[0130] In step S1506, a judgment is made as to whether the 
printing output of the entire output image data is completed 
or not. If the printing output is not completed (S1506: No) , 
the program returns to step S1501. If the printing output 
is completed (S1506: Yes) , the program returns to the flowchart 
of Fig. 16. 

[0131] As the program returns to the flowchart of Fig. 16, 
a judgment is made as to whether the printing process of the 
image data should be continued or not (S1108 ) . At this point, 
items for selecting whether the image data printing process 
to be continued or not are displayed on the operating panel 
unit 205. 

[0132] If an item for continuing the image data printing 
process is selected (S1108: Yes) , the program returns to step 
S1101;. if an item for not continuing the image data printing 
process is selected (S1108: No), the process shown in Fig. 
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16 is terminated. 

[0133] As can be seen from the above, this embodiment allows 
the printer 200 to acquire the data size of the image data 
to be printed from the data storage device, and calculate 
the transfer completion time required for transferring the 
image data to be printed according to the acquired data size 
of the image data to be printed and the transfer speed of 
the data via the external interface to be used. 
[0134] Therefore, it is possible to provide in advance 
information of time required for transferring image data from 
the image data storage device to the printing device via the 
external interface. 

[0135] Thus, it is possible for the user to know the 
completion of the transfer of the output image data via the 
external interface and to disconnect the connection via said 
external interface before the printing output is completed. 
Therefore, it is possible to provide a more effective usage 
environment for the digital camera as the digital camera can 
be used for other purposes more quickly. 

[0136] Moreover, it is possible to obtain the transfer 
completion time and the output completion time that correspond 
to a plurality of external, interfaces as information so that 
the user can select an appropriate external interface each 
time. 
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[0137] It is obvious that this invention is not limited 
to the particular embodiments shown and described above but 
may be variously changed and modified without departing from 
the technical concept of this invention. 

[0138] For example, the digital camera 100 and the printer 
200 do not have to be equipped with all of the external 
interfaces, i.e., a wired communication interface, a wireless 
communication interface, and a memory card slot, but rather 
can be equipped with only one or a combination of arbitrary 
two of them. For example, the digital camera 100 can have 
a flash ROM that can store image data instead of the memory 
card slot 109. In this case, the digital camera 100 can be 
equipped with a wired communication interface or a wireless 
communication interface . The digital camera 100 does not have 
to be equipped with either a wired communication interface 
or wireless communication interface. In this case, the 
digital camera 100 is equipped with the memory card slot 109. 
[0139] Also, other types of image forming devices such as 
a copying machine and an MFP (multi-function peripheral) can 
be used in place of the printer. 

[0140] In this invention, a portable image data storage 
device means a device that can store image data and that a 
person can easily walk around with, such as a digital camera 
and a memory card, including a device that a person can walk 
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around wearing. 

[0141] For example, the digital camera 100 can be replaced 
with other image data storage devices, such as a cellular 
telephone with a picture taking capability. Also, other 
recording medium such as a removable hard disk can be used 
instead of the memory card 400. 

[0142] The means and method of conducting each of various 
processes in the printing system according to the present 
invention can be realized by means of a dedicated hardware 
circuit, or a programmed computer. Said program can be provided 
either by a computer readable recording medium such as a 
flexible disk and a CD-ROM, or by being supplied on-line via 
a network such as the Internet. In this case, the program 
recorded in the computer readable recording medium is normally 
transferred to and stored in a storage unit such as a hard 
disk. Said program can also be provided as independent 
application software or can be built into the software of 
the image forming device as a part of its function. 
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